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RC GENERATOR 



This RC generator is a source of sinusoidal volt- 
ages within the frequency range of 10 Hz to 
1 MHz. Controllable EMF range 100 ,uV RMS to 
3.16 V RMS. Source resistance 600 12. 
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* ROZSAH POU2ITI 

Generator BM 534 je pine tranzistorovany zdroj 
stndaveho napeti pro laboratorni a provozni me- 
reni v pasmu 10 Hz az 1 MHz. V tomto pasmu je 
urcen pro rychla a presna merenl na nf zesilova- 
cich. , filtrech, ladenych obvodech apod. Dobra 
dlouhodoba a tepelna stabilita generatoru a vy- 
stupniho voltmetru, male zkresleni a presny zesla- 
bovac umoznuji dlouhodoba mereni, kpntrolu mi- 
livoltmetru, merenl zisku, snadne merenl kmitoc- 
tovych zavislostl apod. 



2. SESTAVA UPLN6 DODAVKY 



Generator BM 534 
Sit'ova snura 
Kabel 1AK 641 67 
Instrukcni knlzka 
Zarucni list 
Balicl list 



3. TECHNICKE ODAJE 

Kmitoctovy rozsah: 

10 Hz az 1 MHz v 5 dekadickych rozsazlch 

Chyba kmitoctu : 

±3% ±2 Hz 
Zkresleni : 

20 Hz az 500 kHz < 0.3 % 

100 Hz az 100 kHz - 0,1 % 

Vystupni napetl: 

3,16 V naprazdno (EMS) 



1. HA3HAMEHME 

renepaTop I3M 534 - sto mctoiihmk nepeMeH 
Horo HanpjoKeHMH, codpanHbm no/iHocTbio Ha 
TpQH3ncTopax h npe/»H03HaueHHbiH /\ ns { /ia6opa- 
TOpHblX M 3KCn/iyaTai4MOHHblX M3MepeHMM B flMQ- 
na30He moctot 10 Tu - 1 Ml“u. B stom flnana30He 

OH npe/lHa3HaMeH A/in 6blCTpblX M TOMHbIX M3Me- 
peHMH ycM/ime/ieil HM, tpn/ibTpoB, HacTpanBae- 
Mbix qeneii h t. n. Xopoiuan fl/?MTe/ibHan h TeM 
nepoTypHan CTa6n/ibHocTb reHepaTopa m Bo/ibT 
werpa, Ma/ibm K03(p<t>M4MeHT HCKQweHnii m tom- 
Hblii OTreHIOaTOp AOIOT B03M0>KH0CTb AriMTe/lb- 
HblX H3MepeHMM, KOHTpO/lfl MM/t/lMBO/lbTMeTpOB, 
M3MepeHHfl KO300HL|iieHTa yckineHHsi, nerxoro 
M3MepeHHfl MQCTOTHbfX XOpOKTepMCTHK H T n. 



2. KOMfl/IEKTHOCTb TIOCTABKM 



r enepaTop BM 534 

CeTeBOM LUHyp 

Ka6e/ib 1AK 641 67 

MHCTpyKUMfl 

r apOHTM MHOe CBMfleTe/lbCTBO 
YnaKOBOMHblM AMCT 



3. TEXHMMECKME flAHHblE 

A+iana 30 H hoctot: 

10 Tq - 1 MT q b 5 AexaAMMecKMx 
n0AAnana3OHax 
riorpeiuHocTb MacTOTbi: 

±3 % ± 2 Tq 

K 03 CpCpH 4 MeHT HeAMHeMHbIX MCKOKeHHM! 

20 rq - 500 K rq g 0.3 °/o 
loorq-iooKru £0,1% 

BbixoAHoe Hanpn>KeHHe: 

3,16 B npM xo/ioctom xoAe ( 3 /TC) 



1. SCOPE OF APPLICATION 

The BM 534 RC generator is a fully transistorized 
source of AC voltages, suitable for application in 
laboratories and for routine measurements in pro- 
duction within the frequency range of 10 Hz to 
1 MHz. This generator is intended for the speedy 
and accurate measurement of AF amplifiers, fil- 
ters, tuned circuits, etc. Good long-term and ther- 
mal stability of the generator and its output volt- 
meter, low distortion and the precision attenuator 
enable measurements of long duration, the test- 
ing of millivoltmeters, the measurement of gain, 
as well as the easy ascertainment of frequency 
dependencies, etc. 



2. CONTENTS OF A COMPLETE 
CONSIGNMENT 

Generator BM 534 
Mains cord 
Cable 1AK641 67 
Instruction Manual 
Guarantee Certificate 
Spare fuses 



3. TECHNICAL DATA 

Frequency error: 

10 Hz to 1 MHz, in 5 decadic partial ranges 

Frequency error: 

±3% ±2 Hz 
Distortion : 

s 0.3 % within the range 20 Hz to 500 kHz; 
= 0.1 % within the range 100 Hz to 100 kHz 
Output voltage: 

3.16 V (no-load EMF) 
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Kmitoctova zavislost vystupniho napeti pri 
prelad'ovani : 

±1 dB 

Vnitrni odpor: 

600 12 

Polohy zeslabovace: 

+ 10 dB az -70 dB 
(3,16 V az 316 uV EMS) 

Chyba zeslabovace: 

±0,3 dB na stupni j 10 dB az —50 dB 
±0,5 dB ± 20 f/V na stupni -60 dB az -70 dB 

Napeti na vystupu je ovlivnovano kapacitni zatezi 
na frekvencich vyssich nez 100 kHz, 

(Pro kmitoctovy rozsah 100 kHz az 1 MHz plati 
uvedena chyba zeslabovace pro realnou zatez 
600 12 nebo pri reldtivnich merenich pomeru na- 
peti pro stalou reaktancni slozku zateze.) 



Regulace vystupniho napeti: 
> 10 dB plynule 
Chyba vystupniho voltmetru: 
±2 % z pine vychylky; 
voltmetr cejchovan v EMS 
Tepelna zavislost voltmetru: 
0,1%/1°C 
Vliv sifoveho napeti: 

±10% zanedbatelny 

Doba nabehu: 

15 minut 

Pracovni podminky 

Referencni teplota: 

4-23 °C ±1 °C 
Pracovni teplota okoli: 

45 “C az 440 °C 



l lacToTHafl 3aBncnMocTb nbixo/inoro Hanpn>Kfi- 
hmh npn nepecTpoHKe: 

±1 aB 

BHyrpeHHee conpoTMB/reHne: 

600 Om 

rio/io>KeHMe aTTemoaTopa: 

4-10 aB - 70 a 6 
(3,16 B -r- 316 mkB 37(C) 

riorpeiuHOCTb aneHioaTopa: 

± 0,3 aB b nonoH<eHMH 410 aB -t- - 50 aB 
± 0,5 aB ± 20 mkB b riono>KeHHM 
- 60 aB - 70 aB 

HanpsweHHe Ha BbixoAO hoxoahtch noA b/imrhh- 
CM eMKOCTHOH HQf py3KM HO MOCTOTOX 6o/iee 

ioo Kfn. 

(7(/ia Anana30Ha moctot 100 kI"u-1 MTh Aen- 

CTBMTe/ibHa yKa3aHHasi norpeaiHocTb aTTewioa.- 
Topa azi s* pea/ibHoii Harpy3KH 600 Om h/im npH 
OTHOCHTe/lbHblX M3MepeHMHX OTHOWeHMH Hanpfl- 
)KeHM M A/>fl nOCTOHHHOM peaKTMBHOM COCTOB/imO- 
uteM narpy3KH.) 

PerymipoBKa BbixoAnoro HanproneHHfl: 

> 10 aB n/iaBHO 

FlorpeUJHOCTb BbIXOAHOrO BOAbTMeTpa: 

±2% ot no/iHoro oTK/ioHeHnn, BO/tbTMeTp 
rpaAyH poBaH b 3/(C 

TeMnepaTypHan 3aBHCHMOCTb Bo/ibTMeTpa: 

0,1 %/1 °C 

B/iM5)Hne HanpjDKeHHB ceTM: 

±10 % npene6pe>KMMo Mano 

BpeMfl pa36era: 

15 MHHyT 

Vc/ioBHB 3KcnnyaTa4MM 

HopMa/ibHan TeMnepaTypa: 

423 °C ±1 °C 

PaSouaH TeMnepaTypa OKpyxraiomero B03Ayxa, 

45 °C -440 °C 



Frequency dependence of the output voltage 
at returning : 

±1 dB 

Sou rce resistance: 

600 <4 

Attenuator settings: 

410 dB to -70 dB (3.16 V to 316 «V EMF) 
Attenuator'errors: 

±0.3 dB at 410 dB to —50 dB setting 
±0.5 dB ± 20 ,«V at -60 dB to -70 dB 

At frequencies higher than 100 kHz, the output 
voltage is affected by the capacitance of the load 
(Within the frequency range 100 kHz to 1 MHz, 
these errors apply at areal load of 600 12, or in 
relative measurement of a voltage ratio, at a con- 
stant rective load component.) 



Output voltage control: 

> 10 dB, continuously 
Error of the output voltmeter: 

±2 % of the f.s.d. 

The voltmeter is calibrated in terms of EMF. 
Thermal dependence of the voltmeter: 

o.i%/i,°c 

Influence of mains voltage vpriations by 

± 10 %: 

Negligible 
Warm-up time: 

15 minutes 

Working conditions 

Reference temperature: 

423 °C ±1 °C 

Ambient temperature range: 

45 °C to 440 °C 
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Relotivm vlhkost: 

10 % az 80 % 

Tick vzduchu : 

86 000 Pa oz 106 000 Pa 

Napajeci napeti: 

220 V/120 V ±10% 

Napajeci kmitocet: 

50 Hz 

Druh napajeciho proudu: 
stridavy - sinusovy 
zkresleni mens? nez 5 % 

Prikon : 

16 VA 

Bezpecnostni trida : 

I. podle CSN 35 6501 



Stupen odrusem: 

R02 podle CSN 34 2860 

Poloha pristroje: 

vodorovna nebo naklonena o 10 J 

Vseobecne udaje 

Osazeni : 

MOSFET tranzistor — Iks 
tranzistory - 1 1 ks 
Zenerovy diody — 4 ks 
diody - 6 ks 

Roz mery pristroje: 
sirka : 320 mm 
vyska : 160 mm 
hloubka : 220 mm 

Hmotnost : 

6,2 kg 



OTHOCMTe/lbHOfl B/10>KHOCTb: 

10% -80% 

4aB/ieHne B03/jyxa: 

86 000 na - 106 000 ria 

Hanp«>KeHMe rmTOHnn: 

220 B/120B ±10% 

MacTOTa HanpnweHMfl nmoHnn: 

50 r u 

Bm/i nmaiomero toko: 

nepeMeHHbiki - CHHycoMAa/ibHbm; 
K03CpCpMUHeHT He/lHHeHHbIX HCKOWeHHM 

MeHee 5 % 

rioTped/ifleMaa MotiiHocTb: 

16 BA 

K/iacc 3aiyMTbi: 

I no CT C3B 3768 82 



floflaB/ieHMe pa/iMonoMex: 

OTBeMaeT TpeSoBOHMHM no PC 1932-69 
(KpMBOfl A) 

flo/io>KeHMe npn6opa: 

ropn30HTa/ibHoe m/ih no/i yr/ioM 10 u 

Oouine flaHHbie 

KoMn/iexTaumi: 

MOSFET TpaH3ncTop - 1 ujt. 
TpOH3MCTOpbl - 11 UJT. 

CTadn/lMTpOHbl - 4 UJT. 
flMOflbl - 6 UJT. 

Pa3Mepbi npn6opa: 

UJMpMHa - 320 MM 
BbICOTO - 160 MM 
i/iydktHa - 220 mm 

Bee: 

6,2 xr 



Relative humidity range: 

10% to 80% 

Atmospheric pressure range: 

86 000 Pa to 106 000 Pa 

Powering voltage: 

220 V or 120 V, ±10% 

Powering frequency: 

50 Hz 

Powering current: 

AC, sinusoidal; distortion less than 5% 



Power consumption: 

16 VA 

Intrinsic safety: 

Class I., according to the Czechoslovak 
Standard CSN 35 6501, in conformity with 
the pertaining IEC recommendations. 

Interference suppression: 

responds to IEC - CISPR recommendations 
No. 34 

Working position : 

Horizontal, or tilted through 10° 

General data 

Complement: 

MOSFET transistor — 1 pc. 

Transistors - 1 1 pc. 

Zener diodes - 4 pcs. 

Diodes - 6 pcs. 

Dimensions: 

Width : 320 mm 
Height: 160 mm 
Depth : 220 mm 

Weight: 

6.2 kg 
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4. PRINCIP CINNOSTI 



4. riPHHUkin flEMCTBMfl 



4. PRINCIPLE OF OPERATION 



Blokove schema 



6/tOK-CXeMQ 



Block diagram 




- 220/120 V 



Obr. 1 Pmc. 1 Fig. 1 



1 - Wienuv most 

2 - Zes'lovac 

3 - Oddelovaci stupen - emitorovy sledovac 

4 - Zeslabovac 

5 - Detektor 

6 - Stabilizovany sit'ovy zdroj 

7 — Meridlo 



1 - M03TMK BMHa 

2 - ycM/itue/ib 

3 - OTfle/ime/itHbiM xacKaa - SMMTTepHbm 

4 - arremoaTop 

5 - aeTeKTop 

6 - CTa6M/lM3MpOBaHHblM MCTOMHMK flHTaHMfl 

7 - H3MepMTe/ibHbiti npn6op 



1 — Wien bridge 

2 - Amplifier 

rtOBTopme/ib 3 - Buffer stage - emitter follower 

4 - Attenuator 

5 - Detector 

6 - Stabilized mains-powered supply 

7 - Meter 
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Generator se sklada z vlastm'ho generatoru (1, 2), 
oddelovaciho stupne (3), zeslabovace (4), oddelo- 
vace s detektorem (5) a sit'oveho zdroje (6). Osci- 
lator je typu RC s Wienovym mostem ladenym 
kapacitou. Amplituda je stabilizovana zarovkami 
v emitoru prvniho stupne zesilovace. Oddelovao 
stupen zabranuje ovlivnovani oscilatoru zmenou 
zateze za zeslabovacem. Zeslabovac ma vnitrni 
odpor 600 Q a vstupm' voltmetr men' vystupni na- 
peti na vstupu zeslabovace. 



5. POKYNY PRO VYBALENI, SESTAVENi 
A PftlPRAVA PRiSTROJE K PROVOZU 



Pristroj nevyzaduje zadne zasahy pred uvedenim 
do chodu a po vybaleni je okamzite schopen pro- 
vozu. Pred pripojenim na sit' se presvedcime, zda 
je pristroj prepojen na spravne sit'ove napeti. Pre- 
pojeni se provadi kotouckem volice na zadni ste- 
ne pristroje. Vysroubujeme sroub uprostred volice 
napeti, kotouc volice povytdhneme a natocime 
tak, aby cislc udavajici spravne sit'ove napeti bylo 
pod trojuhelnikovou znackou. Sroub opet zasrou- 
bujeme a tim kotoucek zajistime. Z vyrobniho za- 
vodu je pristroj nastaven na napeti site 220 V. 



TeHepaTop coctout m 3 codcTBeHHO reHepaTopa 
(1. 2), oTfle/ime/ibHoro xacKa/ia (3), aTTeHtoa- 
Topa (4), oTfle/iMTe/ibHoro Kacxafla c AeTeKTo 
poM (5) h mctomhmxo HQnpst«eHufl (6). ABTore- 
HepaTop - 3To reHepaTop Tuna RC c moctmxom 
Buna, nacTpomiaeMbiM eivt koct bio. AMnnwiyfla 

CTaOM/lM3np/eTCH /IQMnOMM HQXG/1MBGHMS1, BX/1IO 
ue h K biM n b uenb SMUTTepa nepsoro xacxa/ia 
ycH/iMTe/iH. OT/te/ime/ibHbiM xacxa/t npensiTCTBy- 
eT B03flevicTBnio H3MeHeHnri Harpy3xn noc/ie ot- 
TeKioaTopa na aBToreHepaTop. AueHioaTop MMe- 
ct BHyTpeHHee conpoTMB/ienMe 600 Om m bxoa 
hom BO/ibTMeTp M3Mep«eT Bbixo^Hoe Hanproxe- 
Hue hq Bxo/ie aTTemoaTopa. 



5. VKA3AHMH no PACflAKOBKE, 

CEOPKE M nO^rOTOBKE n PM BOP A 
K 3KCn/lYATAUMM 

npn6op He Tpe6yeT hmxoxmx BMeuiaTe/ibCTB ne- 
pe/t nycxoM b xo/t m noc/ie pacnaxoBXM oh cpa3y 
we roTOB k podoTe. nepe/t noax/uoueHMeM k ce- 
th c/ie/tyeT yde/pubon b tom, mto npu6op nepe 
xmouen Ha npaBH/ibHoe HanpsoxeHMe cem. he- 
peK/noueHHe ocymecTB/uieTCfl ahckom ho 3 a/;HeM 
CTeHe npn6opa. BbiBMHMMBaeTcn bmht b ueHTpe 
nepeK/uoMOTe/ifl HanpsoKeHnsi, /jmcx nepexmoMa- 
Te/in Bbi/tBHraeTcn h noBopauMBaeTcn Tax, mto- 
6bl MHC/IO, nOK03blBOIOLUee npaBH/lbHOe Hanpsi- 
weHMe ceTH HaxoflM/iocb nofl Tpeyro/ibHOii MeT- 
koh. Bmht onnTb npMBMHMMBoeTCfl m amck chobo 
0MKCMpyeTca. Ha 3aBOfle-M3roTOBMTe/ie npM6op 
ycTOHOB/iMBaeTCH ho HanpsDKeHMe ceTM 220 B. 



The BM 534 RC generator consists of the genera 
tor proper (1, 2), buffer stage (3), attenuator (4), 
buffer with detector (5) and mains-powered sup- 
ply (6). The oscillator is of the RC type with ca- 
pa:itance-tuned Wien bridge. The amplitude of 
the produced oscillations is stabilized by means 
of incandescent lamps in the emitter circuit of the 
first amplifier stage. The buffer stage prevents 
the oscillator from being influenced by changes 
in the load of the attenuator. The internal resis- 
tance of the attenuator is 600 and the internal 
voltmeter measures the output voltage on the in- 
put of the attenuator. 



5. INSTRUCTIONS FOR UNPACKING AND ITS 
PREPARATION FOR USE 



The BM 534 RC generator can be set in use im- 
mediately after it has been unpacked. However, 
before connecting it to the mains, it is essential to 
ensure that it is switched to the available mains 
voltage. Switching over, if necessary, can be car- 
ried out by means of the disc of the mains volt- 
age selector which is on the back panel of the 
generator, as follows: The scr^w in the centre 
of the disc has to be removed, then the disc has 
to be pulled out partially and turned so that the 
number which tallies with the available mains 
voltage appears below the triangular index. Then 
the disc has to be pushed home and secured with 
the screw in its centre. Each newly delivered ge- 
nerator is set to 220 V by the makers. 
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6. NAVOD K OBSLUZE A POUZIVANi 



6.1. Pohled na predni panel 



6. MHCTPYKUHH nO OBC/lY)KMBAH WO 
M 3KCn/IYATALtMM 

6.1. Bma nepe^HeM naHenn 



6. INSTRUCTIONS FOR MANIPULATION 
AND USE 

6.1. View of the front panel 




1 — Prepinac rozsahu 

2 — Nostaveni kmitoctu 

3 - Kmitoctovd stupnice 

4 - Regulace vystupniho napeti 

5 - Vystupni delic 

6 - Sit'ove tlacitko 

7 - Indikace zapnuti pristroje 

8 - Vystupni voltmetr 

9 — Nastaveni mechanicke nuly voltmetru 
10 - Vystupni konektor 



Obr. 2 Pmc. 2 Fig. 2 



1 - nepex/uoMaienb Anana30HOB 

2 - ycTaHOBKa uacTOTbi 

3 - UJKa/ia M8CTOT 

4 - perynwpoBxa BbixoAHOro HanpsOKeHBSi 

5 - BbixoAHoii Aeantenb 

6 - ceTeeast XHonxa 

7 - MHAMKaiiMfl BbixmoueHHB npn6opa 

3 - BbIXOAHOM BOAbTMeTp 

9 - ycTaHOBxa MexaHMuecxoro Hy/is Bo/ibTMeipa 
10 - BbIXOAHOe THe3AO 



1 - Range selector 

2 — Frequency setting knob 

3 - Frequency scale 

4 — Output voltage control 

5 — Output attenuator (divider) 

6 - Mains push-button switch 

7 — Pilot lamp 

8 - Output voltmeter 

9 - Voltmeter mechanical zero setting control 
10 - Output connector 
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6.2. Pohled no zadni panel 



6.2. Bma 3a£Hefi naHe/m 



6.2. View of back panel 




£ 
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Obr. 3 Pmc. 3 Fig. 3 



11 — Sifova privodka 

12 - Volic napeti 



11 - ceTeBoii LUTence/ib 11 - Mains connector 

12 - nepeKmoyaTe/ib HanpmKeHMH 12 — Mains voltage selector 



6.3. Priprava pro mereni 

Pred zapnutim pristroje na sifove napeti prekon- 
trolujeme, je-li sifovy volic prepojen na spravne 
napeti, je-li vlozena odpovidajici sifova pojistka, 
popripade dostavime mechanickou nulu voltmetru 

(9). 



Generator pripojime do site a zapnutim sifoveho 
tlacitka (6) uvedeme pristroj do provozu, coz je 
indikovano rozsvicenim kontrolnt doutnavky (7). 
Vznikla vychylka na meridle voltmetru (8) je zpu- 



6.3. no/iroTOBKa k n3MepeHnto 

riepe/t noAK/uoueHMeM npudopa k HanpaxteHmo 
ceTM c/ieflyeT npoKOHTpo/inpoBaTb, mto nepexmo- 
MOTe/ib Hanp»>«eHMfl ceTH ycTOHOB/ieH b npaevi/ib- 
Hoe no/ioweHMe, mto BCTOB/teH cooTBeTCTByvo- 
114 vi m npeflOxpaHMTe/ib m b c/iyuae HeodxoflHMoc- 
TVi yCTOHOBMTb MexaHHMeCKVi VI HO/lb BO/lbTMeTpa 

(9). 

TeHepaTop no/jK/uouaeTCJi k cem m nyTeM bk/iio- 
ueKMB KHomcM ceTM (6) npvidop nycxaeTcn b xoa, 
MTO ViHflMLlMpyeTCfl 3aropaHMeM KOHTpO/lbHOM 
/lOMnbi T/ieiomero pa3pafla (7). Bo3HHKtuee ot- 



6.3. Preparations for carrying out measurements 

Before connecting the generator to the mains, it 
is necessary to ensure that it is switched w th the 
voltage selector (12) to the available mains volt- 
age and that a fuse of the correct rating is in- 
serted in the fuse holder (13) on the back panel, 
If necessary, the mechanical zero position of the 
output voltmeter (8) has to be corrected with the 
appropriate control (9). 

After connecting the generator to the mains, it 
can be switched on by depressing the push-but- 
ton (6). Powering is indicated by the pilot lamp 
(7). A deflection of the output voltmeter (8) does 
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sobena nabi'jem'm vnitrnich obvodu a neni na za- 
vadu. Frekvencni rozsah zvolime stlacenim pri - 
slusneho tlacitka (1) a otacem'm stupnice (2), (3) 
nastavime zadanou frekvenci. Amplitudu vystupni- 
ho signalu ridinne prvkem (4), pricemz voltmetr 
(8) ukazuje presnou efektivni hodnotu. 



Delicem (5) docilime zadaneho vystupniho napeti, 
ktere je na konektoru (10). Pristroj je resen v bez- 
pecnostni tride I, tzn., ze izolace cast! pod nape- 
tim vyhovuje stanovenym predpisum a kovove 
casti jsou propojeny k ochranne zemnic! svorce. 

Udaj vystupniho voltmetru souhlasi s vystupnim 
napetim pouze tehdy, je-li vystup nezatizen. Na- 
peti na vystupu pri zakoncen! realnym a kapacit- 
nim odporem muzeme urcit ze vztahu: 



y Rz Uni 

Rz 4~ Rg / 1 4" ru 2 . T 2 | 1 U‘Z 

kde 

Uv — napeti na vystupu generatoru 

Uni — napeti, ktere ukazuje vystupni voltmetr 

Rz — redlny zatezovaci odpor 

Rg - vnitrni odpor generatoru 

i a - 2 t. f, kde f je nastaveny kmitocet v Hz 

Ttnc z - RC . . casova konstanta pro R=R r //Rz (it) 

C = C g + Cz (F) 

C e — vystupni kapacita generatoru 

Cz — kapacita zdteze 

Siroky kmitoctovy rozsah klade znacne naroky na 
obvod, stabilizujlc! amplitudu vystupniho napeti, 
ktery z principialnich duvodu nelze realizovat s nu- 



K/ioHeHne ho M3Mepme/ibHOM npn6ope BO/ibT- 
MeTpa (8) Bbl3BOHO 3apn/lKOH BHyTpeH HM X ue- 
neit m He stB/isteTCtt HencnpaBHocTbio. 4nana3oH 
moctot Bbi6npaeTca nyTeM hq>kqth n ccoTBeTCT- 
Bytotneki KHonKM (1) h noBopaTa tuxa/ibi (2), 
(3), b pe3y/ibTaTe uero ycTaHOB/iMBaeTcn npa- 
BH/ibHan moctoto. AMn/iMTyAa BbixoAHoro chtho- 
/ia ycTaHOB/iMBaeTcn eneMeHTOM (4), npnueM 
BO/lbTMeTp (8) n0K03blBaeT TOMHOe SCptpeKTHB- 
Hoe 3HaueHne. C noMoutbio fle/iHTenn (5) ycTa- 
hob/im B aeTCtt Tpe6yeMoe BbixoAHoe HanpaxteHMe 
ho rHe3Ae (10) . 

npndop H3roTOB/ieH tok, mto oh cooTBeTCTByeT 
TpedOBaHHHM K/lOCCa 3aLHMTbl I, T. 3H., MTO M30- 
/imtMJt MacTeii hoxoahiuhxch no/t ceTedbiM ho- 
npsoKeHHeM OTBeuaeT yxasaHHbiM npeAnncoHM- 
AM H MeTO/1/lMMeCKHe MOCTM COeflHHeHbl C 30U4HT- 
HblM npOBOAHHKOM. 

riOKa3aHMe BblXOAHOrO BOflbTMeTpa COOTBeTCT- 
ByeT BbIXOAHOMy HanpjDKeHMKi TO/lbKO B TOM 
c/iyuae, xorAa BbixoA He HarpyxteH. HanpsitKeHMe 
ho BbixoAe npn Harpy3xe BemecTBeHHbiM m eM- 
KOCTHblM COnpOTHBAeHMeM MOJKHO onpeAe/iMTb 

no cpopMyfle: 

II Rz Um 

Rz 4“ Rg V I 4“ rtf 2 . T 2 npeAe.i 

TAe: 

Uv — Hanp»*eHMe Ha BbixoAe reHepaTopa 

U m — HanpsnxeHMe, noKa3biBaeMoe BbixoflHbiM 

BO/1 bTM eTpOM 

Rz - seiuecTBeHHoe Harpy30UHoe conpoTMB/ieHMe 

R k . - 3HyrpeHHee conpoTM8/teHne reHepaTopa 

w - 2irf, me f - ycTaHOB/ieHHaa uacTOTa b l"u 

TnpeAen - RC . . . nOCTOBHHaJI BpeMeHM fl/lfl 

R = R g // Rz (Om) 
C = C g + Cz (<D) 

Cg — BbixoAHan eMKocTb reHepaTopa 

Cz — eMKOCTb Harpy3KM 

UlnpoKHH Anana30H moctot npeAt>flBA«eT 6o/ib- 
lilHe TpedOBOHHfl K LtenM CTa6HAM30UHH OMnAH- 
TyAbi BbixoAHoro HanpatKeHMfl, KOTopaa no npMH- 



not indicate a defect, as it is caused by the charg- 
ing of the circuits of the generator. The required 
frequency range can be selected by depressing 
one of the push-buttons (1). Then, by turning the 
control (2) of the scale (3), the required frequen- 
cy can be selected. The amplitude of the output 
signal is adjustable with the control (4); the volt- 
meter (8) indicates the exact RMS value. The di- 
vider (5) serves for adjusting the required out- 
put voltage which is available from the connector 
(10). 

The BM 534 RC generator is designed so as to 
meet the stipulations of safety class I. The insula- 
tion of mains voltage carrying parts respond to 
the given stipulations and the metal parts are 
connected to the protective earthing terminal. 

The voltage indicated by the output voltmeter 
tallies with the actual output voltage of the ge- 
nerator only when the output is not loaded. When 
the output is terminated by a real load and a ca- 
pacitive one, then the actual output voltage is 
given by the relation: 

y _ Rz Uin 

Rz 4“ Rg Vi 4- ev 2 T S limit 

where 

Uv — Actual output voltage of generator 
Um — Indicated (measured) voltage 

R z - Real loading resistance 

R g - Source resistance of generator 

a> — 2 ic f, where f is selected frequency in terms 
of Hz 

Tijinit - RC = Time constant w'here R = Rg/ / Rz in 
terms of Ci and C = Cg 4" Cz in terms of F 

Cg - Output capacitance of generator 
Cz - Capacitance of load 

The wide frequency range requires an extremely 
efficient circuit for stabilizing the emplitude of 
the output voltage which, for obvious reasons, 
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lovou casovou konstantou. Proto pri zmenach nej- 
nizsich kmitoctovych rozsahu nastava ustaleni vy- 
stupniho napeti za desitky vterin. Doba ustaleni 
se zkrati, prechazi-li se postupne z nejvyssiho roz- 
sahu na nejnizsi. 

Zkresleni vystupn/ho napeti pri kmitoctech nad 
5C0 kHz neni v technickych udajirh uvadeno, jeho 
hodnota vsak neprekracuje 2,5 %. 

Pri odebirani signalu pro napajeni merenych ob- 
vodu je treba zabranit pronikani cizich signalu do 
generatoru. 

7. POPIS MECHANICS KONSTRUKCE 



Generator je vestaven do celokovove skrine. Spod- 
ni kryt je odnimatelny po odsroubovani dvou spod- 
nich sroubu predniho a zadniho panelu. Plasf Ize 
odejmout po odsroubovani bocnich sroubu. Jed- 
notlive casti jsou rozdeleny na montazni jednotky 
provedene technikou tistenych spoju. Jednotlive 
casti a celky jsou magneticky odstineny. 



Upozorneni: 

Pristroj obsahuje drahe kovy v soucastkach: 

soucastka: material: hmotnost: 

1AA 548 97 segment Ag80Cu plech 0,4 mm 2,8 g 



8. PODROBNY POPIS ZAPOJENI 

Urcujicim prvkem pro frekvenci generatoru je 
Wienuv most ladeny kondenzatorem C3 a C4. 
Frekvencni rozsahy se prepinaji tlacitky (zmenou 
odporu). Regulace amplitudy se provadi v odpo- 



unnnanbHbiM npnuHHOM He Mowei 6biTb ped/iM3o- 
BOKa C Hy/ieBOH nOCTOHHHOM BpeMeHH. noeTOMy 
npM H3MeHeHMH COMblX HH3KMX noAAHana3onoB 
moctot no/iyuaeTcn ycTOHOB/ieHMe Bbixo/tHoro 
HanpsDKeHun b TeueHMe flecnTKOB cexyHA. Bpeivui 
ycTaHOB/ieHMB coKpamaeTCs npw nepexoAe 
c Bbicutero AHana30Ka ho hm3ujhm. 

KoStpCpMUMeHT He/lMHeMHbIX MCKaXteHMH BblXOA" 
Hcro HanpflJKeHHn npn moctotox cBbiaie 500 xru 
b TexHMuecKMx flOHHbix He yKa3aH, ero 3Haue- 
;-;ne oahoko He npeBbimaeT 2,5 %. 

PI pH CHSTMM CMTHO/ia fl/lfl nMTaHMB H3Mep9eMblX 
uenen hco6xoammo npensTCTBOBaTb npoHMKHO- 
BeHMio uyxtMX CMrna/iOB b reHepaTop. 

7. OflMCANME MEXAHMMECKOM 
KOHCTPYKLIMM 

TeHepaTop ycTOHOB/ieH b ne/ibHOMeTa/i/iMuecKOM 
BUtHKe. HkDKHBfl KpblUJKa CHMMaeTCB nOC/ie Bbl- 
BMHMMBOHMH AByX HkDKHHX BHHTOB nepeflHeii M 

30AHeii noHe/ien. Koxtyx mojkho ch stTb n/TeM Bbi- 
BHHMMBCHM8 BHHTOB B 6oKOBblX KpblUJKQX. Ot- 

Ae/ibHbie moctm pa 3 fleneHbi ho MOHTawHbie y 3 /ibi, 
ocymecTB/teHHbie rexHMKOH neuaTHoro MOHTa>Ka. 
OTfle/lbHbie MOCTM M y 3 / 1 bl 3 KpOHMpyiOTCn OT Mar- 
HeTH 3 MO. 

npHMeUOHHe 

flpn6op coaepwMT 6/iaropoAHbie MeTa/i/ibi a msctsix: 

vacTb MaTepwa n Macca 

1AA548 97 cerMeHT Ag80Cu /imct 0,4 mm 2,8 r 



8. nO/tPOBHOE OriMCAHME CXEMbl 

OnpeaenaiomMM 3 /ieMeHTOM a/ib uacTOTbi reHe- 
paTopa sib /1 BeTCfl moctmk Bmho, HacTpanBaeMbiM 
KOHASHCOTOpOM C3 M C4. /^Hana 30 Hbl MOCTOT 
nepeK/irouaiOTCfl KHonxaMM (n3MeHeHneM conpo- 



cannot be designed as one with a zero time con- 
stant. As a result, when the frequency is altered 
within the lowest frequency ranges, the output 
voltage becomes stabilized only after several tens 
of seconds. This time for stabilization decreases 
when the frequency ranges are altered gradually 
from the highest range towards the lowest one. 
The distortion of output voltage of frequencies 
above 500 kHz is not quoted in Technical Data, 
however its value does surpass 2.5 %. 

When the signal of the generator is employed for 
powering the measured circuits, it is essential to 
prevent extraneous signals from penetrating into 
the generator. 

7. DESCRIPTION OF MECHANICAL DESIGN 



The BM 534 RC generator is built into an all-me- 
tal cabinet. After removing the two retaining 
screws in the bottom parts of the front and back 
panels, the bottom cover plate becomes removab- 
le. The whole cover of the generator can be re- 
moved by unscrewing from the sides. The circuitry 
of the generator is formed by units which are 
printed circuit boards. The individual sections of 
the generator are mutually magnetically screened. 

Note: 

The following components of the instrument contain pre- 
cious metals: 

Component: Material: Weight: 

1AA548 97 segment Ag80Cu 2.8 g 

metal sheet 0.4 mm 

8. DETAILED DESCRIPTION OF CIRCUITRY 

The frequency of the generator is determined by 
the Wien bridge which is tuned by the capacitors 
C3 and C4. The frequency ranges are selected by 
means of push-button switches (by resistance 
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rove vetvi mostu zarovkami. Prvni stupen zesilo- 
vace je osazen MOSFET tranzistorem (El), ktery 
se vyznacuje velkym vstupnim odporem, za El na- 
sleduje odporovy zesilovac E2 se spolecnym emi- 
torem, na ktery navazuje emitorovy sledovac E3 
nizkym vystupnim odporem. 



Pro zvyseni zesileni a snizeni zkresleni zesilovacu 
E2, E3 slouzi RC clen R30 a C12. Potenciometrem 
R32 se nastavuje pracovni bod tranzistoru E2 a 
E3. Promennym prvkem R22 se nastavuje ampli- 
tude oscilaci na emitoru tranzistoru E3. Prvky R27, 
R32, R30 se dostavuje zkresleni generatoru na 
minimum. Potenciometr R39 slouzi k plypulemu 
nastaveni vystupniho napeti, ktere se odebira 
z emitoroveho zesilovace tranzistoru E4 pres ze- 
slabovac — 10 dB az -70 dB. 



Zeslabovac je proveden jako skokovy delic po 
10 dB s konstantnim vystupnim odporem 600 ft. 
K presnemu nastaveni vystupniho napeti slouzi 
voltmetr. 

Emitorovy sledovac E4 budi tranzistor E6, v jehoz 
kolektoru je zapojen nepravy Graetzuv usmerho- 
vac, jehoz proud, tekouci pres uA-metr, je linear- 
.ne umerny budicimu napeti. Linearitu prubehu 
stupnice zajisfuje tranzistor E5. Cely generator je 
napajen z velmi stabilniho zdroje s malym zbyt- 
kovym brumem, coz je podminkou pro male zkres- 
leni vystupniho signalu. 



9. POKYNY PRO CJDR2BU 

Konstrukce pristroje byla zvolena a provedena 
tak, aby pristroj vyzadoval minimalni udrzbu. Do- 



TMn/ieHufl). PeryAMpoBxa aMnAMTyAbi ocymecr- 
n/ifleTcw b neTBM conpoTuB/ieHnst moctmko c no 
MoutbK) naMri HaKa/inBOHMfl. nepBbiPi kockoa ycn- 
/lHTenfl codpQH hq TpaH3MCTope MOSFET (El), 
KOTopbih oT/imiaeTCfl 6o/ibuJMivi BxoAHbiM conpo- 
THB/ieHH6M, noc/ie El MMeeics peocTOTHbin ycn- 
Ame/)b E2 c oolmhm sMnrTepoM, 3a KOTopbiM CAe- 
AyeT SMMTTepHbIM nOBTOpMTeAb E3 C HM3KMM Bbl- 
XOAHblM COnpOTHBAeHMeM. 

/(ah noBbiweHMfl KO30rpnL(neHTa ycMAeHMA m no- 
HKHteHMfl HCKaxteHHPi ycHAnTenen E2, E3 npeA- 
Ha3HaueH 3/ieivieHT RC - R30 m C12. rioTeHuno- 
MeipoM R32 ycTOHOBAnBaeTCfl po 6 ommm pewnM 
TpaH3ncTopoB E2 m E3. flepeMeHHbiM SAeMeH- 
tom R22 ydaHaBAnBaeTCB aivmAMTyAa reHepnpo- 
BO H M ft Ha SMHTTepe TpaH3HCTOpa E3. OAeMeHTbl 
R27, R32, R30 ycTOHOBAMBaiOT KOScpcpMuneHT He- 
AHHeMHbix MCKameHMki reHepaTopa ho mhhmmym. 

rioTeHUMOMeTp R39 npeAna3HaueH ri i« haobhom 
ycTaHOBKM BbixoAHoro nan pa >Ke H M A , KOTOpOe 
CHMMaeTCA C SMMTTepHOrO yCH AHTeA A TpaH3H- 
CTopa E4 uepe3 OTTeHtoaTop +10 aB ^ - 70 aB. 
ATTeHioaTop BbinoAHeH b xauecTBe ckomkoo 6- 
pa3Horo AeAnTeAA c uiaroM 10 aB m nocrosiHHbiM 
BbIXOAHbIM conpoTnBAeHneM 600 Om. JD, ah tom- 
hom ycTOHOBKH BbixoAHoro Han pjoKeHK a npeAwa- 
3HOMeH BOAbTMeTp. 

3MnTTepHbin noBTopnTeAb E4 B036yx<AaeT TpaH- 
3 hctop E6, b uenn KOAAeKTopa xoToporo MMeeT- 
ca 0nKTHBHbiii BbinpflMMTeAb, tok xoToporo npn 
npoTexaHnn uepe3 MnxpoaMnepMeTp AHHefiHo 
nponopunoHOAeH HanpsoKeHMto B036y>KAeHMA. 
/InHeHHOCTb UJKQAbl 06 eCneMMBaeTCfl TpaH3HCTO- 
poM E5. Becb reHepaTop nnTaeTC« ot CTadnAb- 
Horo MCTOMHMKO C MOAblM OCTOTOMHblM liiyMOM, 
MTO HBAfleTCS) yCAOBkteM Rflft MOAOrO KOSCpCpMUM- 
eHTa MCKOKeHMM BbixoAHoro CM rHQAO. 

9. YKA3AHMH FlO YXOflY 

KoHCTpyxuMfl npnbopa Bbidpana m ncnoAHena 

TOK, MTo6bl npn6op TpeboBQA MMHMMOAbHOrO 



change). The amplitude is controlled in the resis- 
tive branch of the bridge by means of incandes- 
cent lamps. The first stage of the amplifier em- 
ploys a MOSFET transistor (El) which has a high 
input resistance. The resistance-coupled amplifier 
E2, which follows after El, operates in common 
emitter connection and is followed by the emitter 
follower E3 which has a low output resistance, 

In order to increase the amplification and reduce 
the distortion of the amplifiers E2 and E3, an RC 
element formed by R30 and C12 is used. The po- 
tentiometer R32 serves for adjusting the work- 
ing point of the transistors E2 and E3. The ampli- 
tude of the oscillations on the emitter of E3 can 
be controlled by the variable resistor R22. The re- 
sistors R27, R32 and R30 serve for adjusting the 
distortion of the generator to minimum. 

The potentiometer R39 serves for continuous ad- 
justment of the output voltage which is taken from 
the emitter amplifier transistor E4 via the attenua- 
tor of +10 dB to —70 dB range. 

The attenuator is a step divider with 10 dB steps 
and 600 ft constant output resistance. A voltmeter 
serves for the exact adjustment of the output volt- 
age. 

The emitter follower E4 drives the transistor E6, 
in the collector circuit of which is a rectifier in 
semi-bridge connection, the current of which 
flowing through the microammeter is linearly pro- 
portional to the driving voltage. Scale linearity is 
ensured by the transistor E5. The whole generator 
is powered by a very stable supply, the very low 
residual ripple of which ensures low distortion of 
the output signal. 

9. INSTRUCTIONS FOR MAINTENANCE 

The BM 534 RC generator is designed and made 
in such a manner as to require only minimum 
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porucuje se v primerenych casovych intervalech 
vycistit pristroj od prachu, namazat loziska treciho 
prevodu nekolika kapkami oleje a dosedaci cast 
treciho prevodu ocistit benzinem. Kontrolu chyb 
pristroje doporucujeme provddet v casovych use- 
cich asi dvou let. V pripade, ze bude zjistena 
zmena nektereho parametru tak, ze by se bh'zil 
nebo prekracoval dovolenou toleranci, je treba 
provest dostaveni podle kapitoly 10. 



10. POKYNY PRO OPRAVY 
10.1. Vyhledani zdvady 

Prestoze konstrukci a vyrobe byla venovana vefka 
pece, je mozne, ze se u pristroje vyskytnou zdvady 
a ze je bude nutno opravit. Pri opravach. kdy je 
nutno pristroj odkrytovat, je treba dodrzovat za- 
sady bezpecnosti prace na obvodech pod ne- 
bezpecnym napetim. Pri praci na obvodech osci- 
latoru je nutno pouzivat dokonale uzemnene paj- 
ky. Pri vymene odporu na Wienove moste je nutne 
zkratovat vyvody tranzistoru El - KF521 (MOSFET). 
Pri vymene polovodicovych soucastek je nutno 
postupovat opatrne, aby se vlivem zahrdti nepo- 
skodily. Pri hledani zavady nikdy neotacime vnitr- 
nimi nastavovacimi prvky, pokud se nepresvedci- 
me. ze je to potreba. Pri hledani zdvady postupu- 
jeme nasledovne: 

Pripojime generator na jmenovite napeti site a na 
tretim rozsahu nastavime frekvenci 1 kHz. 



Voltmetrem pro stridava napeti zkontrolujeme na- 
peti na sekundaru transformdtoru. Toto napeti se 
meri na pajecich bodech 7 - 8 a 9 - 10 desky 



yxo/ia. PeKOMCH/iyeTCH MOpe.3 eooTBCTCrnyioinne 
MHTepna/ihi upeMeHH OMncimb npnnop ot ri i>m m , 
CMa3UTb noAiuMnHHKn cppnKUMOHHOM nepe/ta>in 
HecKO/ibKMMn Kan/iflMM Mac/ia n ycTOHOBOMHyio 
uacTb nepe/taMu ouncTHTb 6eH3tiHOM. Kompo/ib 
norpeuiHocTeh npndopo peKOMenAyeTcn ocy 
mecTB/iHTb b HHTepBa/iax npn6/i. uepe3 floa to- 
/ja. B tom c/iyuae, ec/in 6y4eT onpe/jeneHO B3Me 
HeHMG OAHoro M3 napoMeipoB tok, mto oh npw 
6/lMWQeTCS) M/1H BbIXOflMT 30 npe4e/1bl, HeodxOflH- 
MO OCymeCTBMTb yCTOHORKy B COOTBeTCTBHH 

c rnoBOM 10. 

10. YKA3AHMfl nO PEMOHTV 

10.1. OTblCKOHMe HeMCnpaBHOCTM 

HecMOTpn ho to, mto KOHCTpyKum-i m npon3BOA- 
CTBy yAe/in/iocb 6o/ibuJoe bhhmohhg, y npn6opa 
MOryT BO3HMK0Tb HeHCn paBHOCTM H npn6op HO 
AO d/Ae T peMOHTktpOBOTb. llpM peMOHTe, KOr AO 
c npndopa HeodxoAHMo ch HT b KpbiujKM, c/ieAyeT 
codmoAOTb npaBH/ia TexHMKM de3onacHOCTM nptr 
padoTe c uenstMH, hoxoasbihmmcb noA onacHbiM 
HanproKeHMeM. ripn padoTe c uenrtMH aBToreHe- 
pOTOpa C/ieAyeT MCnOnb30BOTb TUtOTe/lbHO 30- 
3eM/ieHHbid nan/ibHHK. ripn 30MeHe conpoTMB/ie- 
HHM B MOCTMKe BmHO HeodxOAMMO 30KOpOTHTb 
BbiBOAbi TpaH3MCTopa El - KF521 (MOS-FET). 
ripn 3aMeHe nonynpoBOAHHKOBbix AeTO/ieii He- 
odxOAMMO nOCTynaTb OCTOpOWHO, MTOdbl noA 
B/lklflHMeM HarpeBO OH H He BbILU/IH H3 CTpOfl. llpH 
noMcxe Hen cn paBHOCTM hmkotaci He c/ieAyeT no- 
BOpOMMBQTb yCTOHOBOMHbIMM 3AeMeHTOMM AO 
Tex nop, noKa He ydeAMTecb b tom, mto sto He- 
odxoAMMO. ripn noMCKe HencnpaBHOCTM nocTy- 
naiOT c/ieAytotUMM odpa3oivi: TeHepaTop noAKAio- 
MaeTCB K HOMMHO/IbHOMy HOnpfl)KeHMIO CeTM M no 
TpeTbeMy AMana30Hy ycTOHOB/iMBaeTCst moctoto 

i xru. 

BonbTMeTpoM nepeMeHHoro Honp«>KeHMn npo- 
KOHTpO/lMpOBOTb HOn pjOKeH Me HO BTOpMMHOM od 
MOTKe TpoHCcpopMQTopa. 3 to HonproKeHMe M3Me- 



maintenance. It is 1 recommended to clean the 
dust from the generator at appropriate intervals, 
to lubricate the bearings of the friction gear with 
a few drops of oil and to clean its bearing sur- 
fares with petrol. It is recommended to check the 
errors of the generator regularly - approximately 
every 2 years. If it should be found that a certain 
parameter has changed so that it closely appro- 
aches or even exceeds the permissible limit, then 
readjustment will have to be carried out by fol- 
lowing the instructions given in Section 10. of 
this Manual. 

10. INSTRUCTIONS FOR REPAIRS 
10.1. Tracing a defect 

Even though the greatest care has been taken in 
the designing and manufacture of the BM 534 RC 
generator, it can happen that defects may occur 
which will have to be repaired. During repairs, 
for which the covers of the generator have to be 
removed, it is essential to adhere to the safety 
regulations concerning work on circuits carrying 
high voltage. During work on the circuits of the 
oscillator, only a well earthed soldering iron must 
be employed. When the resistors of the Wien 
bridge are being exchanged, the tags of the 
MOSFET transistor El (KF521) must be short-cir- 
cuited. Whenever a seminconductor device is be- 
ing exchanged, great care must be taken in order 
to avoid damage to the new unit through over- 
heating during soldering. The settings of the ad- 
justable components must not be altered unless 
it is absolutely certain that this is unavoidable. 
The procedure for tracing a defect is as follows: 
The generator has to be powered by AC of the 
rated voltage, and in the third range, the fre- 
quency of 1 kHz has to be selected. The voltage 
of the secondary of the mains transformer has to 
be checked with a suitable AC voltmeter. This 
voltage is measurable on the soldering points 
7 - 8 and 9-10 of the supply board. At correct 
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zdroje. Pri spravnem zatizeni cini toto napeti 38 V. pneTcn b nasi/ibHbix tomkox 7 -8 m 9-10 n/iaTbi load, the voltage is 38 V. Then the DC voltages 
Dale kontrolujeme stejnosmerna napeti na zdroji mctomhmko nMTaHMH. ripn npaBM/ibHOM Harp/3xe of the supply have to be checked (measured aga- 
podle nasledujici tabulky stejnosmernym voltmet- sto Hanp«>KeHMe cocTOB/ifleT 38 B. Aa/iee c/ie- inst the centre of the supply) with a DC voltmeter 
rem proti stredu zdroje: AyeT npoKompo/iMpoBaTb HanpmKeHkte nocToriH- and compared with the data given in the follow- 

Horo toko no c/ieAyiouteM Tod/jniie c noMoujbio ing Table: 

BOribTMeTpa nOCTOflHHOrO TOKO OTHOCMTe/1 bHO 

qeHTpanbHOM toukh mctomhuko: 





E24. 

E25 


O 00 
CNJ CNJ 
LU LD 


E27, 

E29 


E30, 

E31 


E32, 

E33 


C61, 

C62 


C63, 

C64 




E24, 

E25 


E26, 

E28 


E27, 

E29 


E30, 

E31 


E32, 

E33 


C61, 

C62 


C63 

C64 




E24, 

E25 


E26, 

E28 


E27, 

E29 


E30, 

E31 


E32, 

E33 


C61. 

C62 


C63, 

C64 


u,.. 


- 


7,2 V 


- 


17,5V 


16 V 






U, 


- 


7,2 B 


- 


17,5 B 


16 B 






u,. 





7.2 V 




17.5 V 


16 V 






Ub 


- 


7,8 V 


- 


18,2V 


16,6V 






U6 


- 


7,8 B 


- 


18,2 B 


16,6 B 






U h 


— 


7.8 V 


— 


18.2 V 


16.6 V 






Uk 


32 V 


18,2V 


7,1 V 


26 V 


26 V 


43 V 


41 V 


U. 


32 B 


18,2 B 


7,1 B 


26 B 


26 B 


43 B 


41 B 


U. 


32 V 


18.2 V 


7.1 V 


26 V 


26 V 


43 V 


41 V 



Tab. I Ta6/i. 1 Table I. 

Kontrolujeme stejnosmerna napeti desky oscilato- ripoKOHTpomipoBaTb HanproKeHMfl nocTosiHHoro Then, the DC voltages on the oscillator board 

ru. Ke kontrole pouzijeme voltmetru s vyssim vstup- toko n/iaTbi aBToreHepaTopa. 4/ia KOHTpo/ia have to be measured. For these test, a DC volt- 

nim odporem (AVOMET II). ncno/ib3yeTca Bo/ibTMeTp c 6o/ibWMM BxoAHbiM meter of higher resistance (e. g„ the AVOMET II.) 

conpoTMB/ieHHeM (ABOMET II). has to be employed. 





El 


E2 


E3 


Uvedena napeti' 
jsou pouze 




El 


E2 


E3 


Vka3aHHbie 3HaneHna 

_ HrtnnflWPHttU guna. 




El 


E2 


E3 


All these voltage 
data are informa- 


Uk 


9,5 V 


16,3 V 


31,8 V 


informativni 


U„ 


9,5 B 


16,3 B 


31,8 B 


• nanunAbnrm 

K)TC» TO/IbKO 


U, 


9.5 V 


16.3 V 


31.8 V 


tive only 


U„ 


1,6 V 




15,5V 






1,6 B 


- 


15,5 B 


MHCpOpMaMMOHH bIMH. 


u, 


1.6 V 




15.5 V 










Tab. II 










Ta6/i. 2 










Table II. 





Emitorove napeti tranzistoru E3 (asi 16,0 V) se HanproKeHne Ha 3M MTTepe TpaH3nCTopa E3 The emitter voltage of the transistor E3 (approxi- 

nastavi na spravnou hodnotu potenciometrem (npn6/i. 16,0 B) ycTaHOB/i MBaeTca c noMombio mately 16.0 V) is adjustable with the potentiome- 

R32. Kolektorove napeti MOSFET tranzistoru se noTeHqnoMeTpa R32. HanproKeHne ho KO/i/iexTO- ter R32. The collector voltage of the MOSFET 

nastavuje potenciometrem R27. Toto napeti ma pe TpaH3ncTopa MOSFET ycTOHOB/iMBaeTCs transistor is adjustable with the potentiometer 

znacny vliv na zkresleni generatoru. c noMoutbio noTeHUMOMeTpa R27. 3to Hanpjone- R27. This voltage has a great influence on the 

Hue 0(ca3biBaeT 3HOMHTe/ibHoe B/iMSHne Ha mcko- distortion of the generator. 
wenHfl reHepaTopa. 

Kontrolujeme stejnosmerna napeti desky oddelo- n poKOHTpo/tHpoBaTb Hanpa>KeHHe nodosiHHoro The DC voltages on the board of the buffer stage 
vace a voltmetru . . toko n/iaTbt OTAe/iHTe/in m Bo/ibTMeTpa no c/ie- and the voltmeter should be as follows (Table 

AyiomeH Ta6/mue. III.): 





E4 


E5 


E6 




E4 


E5 


E6 




E4 


E5 


E6 


Ur. 


31,8 V 


31,8 V 


19 V 


U. 


31,8 B 


31,8 B 


19 B 


Uc 


31.8 V 


31.8 V 


19 V 


U e 


16 V 


18,4 V 


7,2 V 


U, 


16 B 


18,4 B 


7,2 B 


Ue 


16 V 


18.4 V 


7.2 V 



Tab. Ill Ta6/i. 3 Table III. 
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Napeti' emitoru tranzistoru E4 se nastavi' potencio- 
metrem R41. Toto napeti mo urcity vliv na zkresle- 
ni. Ostatni uvedene hodnoty jsou informativni. 

Kontrolujeme stridave hodnoty na jednotlivych 
stupnich. Pomocnym stridavym milivoltmetrem 
kontrolujeme napeti podle nasledujici tabulky: 



El E2 E3 E4 E5 E6 



U« 1,55 V - 4,6 V 3,16 V 0,81V 2 V 

Uk 2,2 mV 4,6 V - - - 0,82 V 

Tab. IV 

Hodnoty stridavych napeti plati pro plnou vychyl- 
ku meridla. Vsechny hodnoty jsou' informativni, 
ale nemely by prekrocit ±10%. 

Timto zpusobem Ize ohranicit usek se vzniklou 
chybou a vyhledat podle zasad oprav elektroriic- 
kych pristroju vadnou soucast. 



Jsou-li v poradku vsechna predepsana stejnosmer- 
na i stridava napeti a presto meridio ukazuje 
chybne, nebo je-li chybna linearita meridla, je 
nutno zkontrolovat diody E7 a E8. Zdroj stejno- 
smerneho napeti 0,5 V zapojime do serie s miliam- 
permetrem a zkousenou diodou. Proud v prednim 
smeru ma byt vetsi nez 5 mA, v zadnim smeru 100X 
mensi. Miliampermetr i zdroj stejnosmerneho na- 
peti must mit maly vnitrm odpor. Soucastky ozna- 
cene v rozpisce IAN . . . jsou vybirany podle zvlast- 
nich predpisu a v pripade jejich nahrady je treba 
je objednat u vyrobce. 



HanproKeHMe ho SMMrrepe TpaHSMCTopa E4 ycTa- 
HaB/iMBaeTCfl noTeHLtnoMeTpoM R41. 3to nanpn- 
weHMe MMeeT onpe/ie/ieHHoe B/iwaHne ho He/in- 
HeiiHbie MCKaweHMn. OcTanbHbie yKa30HHbie 3Ha 
MeHMH 8B/1HK>TCH M HCpOpMOMMOH HbIM M. 
ripoKOHTpo/iMpoBQTb 3HaMeHH« nepeMeHHoro TO- 
KO B OT^e/tbHblX KaCKOflaX. C nOMOlitblO MM/1/1H- 
BO/ibTMeTpa nepeMeHHoro toko npoKOHTpo/iMpo- 
BaTb HanpnweHMe no c/ie/tytoiyen Ta6nnue: 



Uj 1,55 B - 4,6 B 3,16 B 0,81 B 2B 

U« 2,2 mB 4,6 B - - - 0,82 B 

Ta6n. 4 

3HaueHMfl Honp8M<eHMM nepeMeHHoro toko cnpa- 
Be/wiMBbi nonHoro otk/iohchhh CTpe/iKM npH 
6opa. Bee 3HaueHM8 8B/iniOTCfl MHcpopMaunoH- 
HblMH, HO He flOfl>KHbl npeBblLUOTb ±10%. 

Tokhm o6pa30M mowho orpaHMUHTb y-iacTOK 
C B03HMKLIieM OU1h6kOM M HOMTM B COOTBeTCTBMH 
C npMHLIMnaMH peMOHTa 3/ieKTpOHHblX npMdopOB 
HencnpaBHyio aeTa/ib. 

Ec/im npoBH/ibHbi Bee npeflnncaHHbie 3HaueHH8 
HanpnweHMM nocTOBHHoro h nepeMeHHoro toko, 
ho n3MepHTe/ibHbin npndop noKa3biBaeT Henpa- 
Bn/ibJHO m/ih HenpaBHflbHa /iHHeiiHocTb npn6opa, 
to HeodxoAnMO npoKOHTpo/inpoBaTb ahoam E7 m 
E8. Hctohhmk Hanpa>«eHH8 nocToaHHoro toko 
0,5 B noAKmoMaeTCs noc/ieAOBOTe/ibno c mm/i/im- 
aMnepMeTpoM h ncnbiTbiBaeMbiM ahoaom. Tok 
b npflMOM HanpaB/ieHMM ao/dkch 6biTb 6onee 
5 mA, b odpaTHOM HanpaB/ieHMM b TOO pa3 
MeHbiue. IVlM/i/iMaMnepMeTp m mctomhmk nocTo- 
8HHOTO Hanp»>KeHM8 AO/1>KHbl MMeTb Ma/ioe BHy- 
TpeHHee conpoTMB/ieHMe. 4eTa/in, o6o3HaueH 
Hbie B CneUMCpMKOUMM IAN . . ., BbldMpaiOTCH no 
cneuna/ibHbiM npeAnncaHMAM m b c/iyuae mx 3 a 
MeHbl Heo6xOAMMO 3TO odcyAMTb C npOM3BOAM- 
Te/ieM. 



The emitter voltage of the transistor E4 can be 
adjusted with the potentiometer R41. This voltage 
has a certain influence on the distortion of the 
generator. The other data are only informative. 

The next step is to check all the AC voltages on 
the individual stages with an AC millivoltmeter 
and to compare them with the data given in the 
following Table: 



U,. 1.55 V - 4.6 V 3.16 V 0.81V 2 V 

Uc 2.2 mV 4.6 V - - - 0.82 V 

Table IV. 

The AC voltage values are valid at full-scale de- 
flection of the meter. All data are only informati- 
ve, but the limits of ±10% should not be exceed- 
ed. 

By the described measurements it is possible to 
determine the section which contains the defect. 
Then the defective component can be traced by 
the known methods employed in the servicing of 
electronic instruments. 

If all the DC and AC voltages have been found to 
be in order, but nevertheless, the meter indicates 
incorrectly or its linearity is faulty, then the 
diodes E7 and E8 must be tested. A source of 
0.5 V DC has to be connected in series with a 
milliammeter and the tested diode. The current 
in the forward direction must be more than 5 mA 
and in the inverse direction it must be 100 times 
less. The milliammeter and the DC supply must 
have low international resistances. 

The components designated IAN .... in the List 
of Components have been selected according to 
special instructions; therefore, if they have to be 
exchanged, the pertaining spare parts must be 
ordered from the makers. 



El 



E2 



E3 



E4 



E5 



E6 



El 



E2 



E3 



E4 



E5 



E6 
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10.2. Celkove nastaveni 

Byla-li pri oprave vymenena soucastka, ktera mu- 
ze mit vliv na presnost generatoru, je nutno zkon- 
trolovat parametry, respektive je znovu nastavit. 



10.2.1. Zdroj 

Kazda polovina zdroje must dodavat stabilizova- 
nych 16,0 V. Tato napeti senastavuji potenciomet- 
ry R99 a R102. 



10.2.2. Kontrola a nastaveni 
kmitoctovych rozsahu 

Na vystup generatoru pripojujeme podle potreby 
citac do 1 MHz (napr. BM 520), nf milivoltmetr 
(napr. BM 494) nebo zkreslomer. Voltmetrem zkon- 
trolujeme stridava napeti podle tabulky IV. 
Kontrolujeme jednotlive rozsahy. Na schematu 
jsou vyznacena tlacitka v poradi, v jakem jsou na 
Panelu generatoru. U kazdeho tlacitka jsou pri- 
slusne odpory (R1 - R16) Wienova mostu. 



Nesouhlasi-li na nekterem rozsahu frekvence ne- 
bo vystupni napeti, je treba dostavit odpovidajici 
odpory Wienova mostu. (Na rozsahu 0,1 - 1 MHz 
musime pocitat pri kontrole vystupniho napeti 
s kapacitou kabelu.) 

Hodnoty odporu Wienova mostu menime tak 
dlouho, az souhlasi zacatek a konec frekvencni 
stupnice a vystupni napeti v rozsahu minimalne 
kolisa. V okoli kmitoctu 1 MHz Ize docilit souhla- 
su frekvence se stupnici pomoci kondenzatoru C6 



10.2. 06man yCTanoBxa 

Ec/im npn peMOHie 6bi/ia 3aMeHeHa fleTa/ib, ko- 
TOpan MOJKeT OKa3blBaTb B/JMJIHHe Ha TOUHOCTb 
reHepaTopa, to HeodxoAMMo npoxoHTpo/iMpo- 
BOTb napaMeTpbl MAM MX CHOBO yCTQHOBMTb. 



10.2.1. Hctouhhk n m t a h m a 

KawAan no/ioBH ho mctomhmko aoa/kho flaBaTb ho- 
npjoKeHMe CTa6M/iM3MpoBaHHoe 16,0 B. 3 to ho- 
npjoKeHMe ycTOHaBAMBaeTcn c noMombio noTeH- 
MMOMeTpoB R99 m R102. 

10.2.2. KOHTpO/lb M yCTOHOBKO 

AMQn030H0B M a C T O T bl 

K Bbixo/jy reHepaTopa noflK/itouaeTcn no Heo6xo- 
AMMOCTM CMMTblBaiOlHee yCTpOMCTBO flO 1 MTll 
(Hanp. BM 520), MM/i/iMBO/ibTMeTp HM (nanp. 
BM 494) m/im M3MepnTe/ib MCxa>KeHMM. C no- 
Mou^bK) Bo/ibTMeTpa n poxoHTpo/iM poBaTb nepe- 
MeHHbie Hanpfi)«eHMsi no Ta6/iMLte 4. npoxoHTpo- 
am poBaTb OT^e/ibHbie noAAManaioHbi. Ha cxeMe 
o6o3HOMeHbl KHOnKM B TOKOM nopHAKe, B KOTO- 
porvi ohm pacno/ioweHbi Ha naHe/iM reHepaTopa. 
y KOWAOM KHOnKM MMeiOTCfl COOTBeTCTByiOUtMe 
conpoTMB/ieHMH (R1 - R16) moctmko Bmho. 

Ec/im hq oahom m 3 noAAMana30HOB He cootbct- 
CTByeT uacTOTa m/im BbixoAHoe HanpsoxeHMe, to 
H eodxOAMMO AOnO/lHMTe/lbHO OTpery/lMpOBOTb co- 
ot BeTCT By iom Me conpoTMB/ieHMfl moctmko Bmho. 
(Ha noAAMana30He 0,1 -1 MTli c/ieAyeT yMMTbi- 
BQTb npM KOHTpO/ie BbIXOAHOrO HOnpjOKeHMfl M 
6 m K ocTb Kadensi.) 3HayeHMH conpOTMB/ieHMH 
moctmko Bmho cneAyeT M3MeHATb ao AOCTnwe- 
H M 3 COOTBeTCTBMfl HOMO/ia M KOHUO LUKOAbl UOC- 
TOT M MMHMMO/IbHOrO HenOCTOAHCTBO BbIXOAHOrO 
HanpjoKeHMfl ho stom noAAMana30He. npM mocto- 
Te npM6/i. 1 MTu mowho no/iyMMTb cooTBeTCTBMe 
MacTObi niKa/ie c noMoujbio KOHAencaTopa C6. 
Ec/im BbtxoAHee HanproneHMe m uacTOTa npaBM/ib- 



10.2. Overall adjustment 

If, during a repair, such a component has been 
exchanged which has an influence on the preci- 
sion of the generator, then the parameters of the 
generator must be checked and, if necessary, ad- 
justed anew. 

10.2.1. Supply 

Each half of the supply must deliver a stabilized 
voltage of 16 V. These voltages can be adjusted 
with the potentiometers R99 and R102 respecti- 
vely. 

10.2.2. Checking and adjustment 
of frequency ranges 

To the output of the generator has to be connect- 
ed a counter up to 1 MHz (BM 520), an AF milli- 
voltmeter (e. g. BM 494) or a distortion meter, 
depending on the test to be carried out. The volt- 
meter has to be used for checking the voltages 
according to Table IV. The frequency ranges have 
to be checked successively. In the wiring diagram 
of the generator, the push-buttons are shown in 
the sequence in which they are mounted on the 
panel of the generator. At each push-button are 
shown the pertaining resistors (R1 to R16) of the 
Wien bridge. If the frequency or the output volt- 
age of a range is incorrect, then the pertaining 
resistors of the Wien bridge must be readjusted. 
(When the output voltage of the range 0.1 to 
1 MHz is being checked, then the capacitance of 
the cable must be taken into consideration.) 

The values of the resistors of the Wien bridge 
must be adjusted until the beginning and the end 
of the frequency scale attain correct values and 
the output voltage fluctuates as little as possible. 
In the vicinity of the frequency 1 MHz, coinciden- 
ce of the frequency with the scale can be achiev- 
ed with the aid of the capacitor C6. 

When the frequencies and the output voltage are 
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Souhlasi-li vystupm napeti a frekvence, muzeme 
dostavit generator na minimalni zkresleni. 

V mensich mezich snizime zkresleni stridavym do- 
stavovanim potenciometru R30 a R32, popripade 
R33. 

Nejmensi zkresleni docilime peclivym nastavenim 
potenciometru R27. Spravnou hodnotu vystupniho 
napeti dostaneme dostavenim potenciometru R22. 



10.3. Slozitejsi opravy 

Pristroj je vyrobcem podroben prisne kontrole kva- 
lity soucasti a nastaveni obvodu. Presto vsak be- 
hem provozu vlivem starnuti soucasti, pusobenim 
klimatickych podminek a event, i jinych vlivu se 
muze vyskytnout zavada, jez porusi funkci pri- 
stroje. 

Pri vymene vadnych soucasti pouzivejte pouze ty- 
py, ktere jsou uvedeny v rozpisu elektrickych sou- 
cast i. 

Prilozene schema zapojeni a nakresy desek s tis- 
tenymi spoji Vdm usnadni pochopeni principu a 
odstraneni pripadnych zavad. 

V duchu dobre tradice ma s. p. Tesla Brno zajem 
na tom, aby jeho merici pristroje slouzily s maxi- 
malni presnosti zdkaznikum. Nemate-li proto pri 
oprave vhodne kontrolni zarizeni nebo dostatek 
zkusenosti, doporucujeme provadet slozitejsi 
opravy pouze ve vyrobnim zavode. 



Adresa vyrobce: 

TESLA Brno, s. p., Purkynova 99, 612 45 Brno 

Adresa servisu mericich pristroj u (pro osobni 
styk) : 

TESLA Brno, s p.. servis mericich pristroju, 
612 45 Brno, Mercova 8a tel. 



Hbl, TO MOWHO yCTOHOBHTb MHHMMQ/IbHOe BCKO)Ke 

Hue renepaTopa. 

B MeHbiimx rpaHHuax ydaHaB/iMBaioTCfl BCKaxre- 
HMfl C nOMOlltblO nepeMeHHOM yCTOHOBKB nOTeH- 

UHOMeipoB R30 b R32 bab R33. MMHWvia/ibHbie 

MCKaweHmi ycTaHOB/iMBaiOTCfl nyTeM TiqaTeAb- 
hob yCTQHOBKM noTeHMBOMeTpa R27. ripoBBAb- 
Hoe 3HaueHne BbixoAnoro HonpruKeHBsr no/iyua 
eTcn ycTQHOBKOM noTeHUHOMeipa R22. 

10.3. Bonee CAOWHbin peMOHT 

flpn6op ho 3aBOflc-M3i OTOBMTene noaBepiaoTCB 
CTporoMy KOHTpomo KauecTBa /jeia/ieM b ycTa- 
HOBKB KOHTypOB. OahOKO, HeCMOTpA Ha 3TO, 
b npouecce SKcnAyaTaqHB noA bab ah neM CTape- 
HMA AeTa/ieri, KAHMOTBuecKBX ycaobbb b ApyrBx 

BABHHBB MOJKeT B03HB KH yTb HCBCnpOBHOCTb, 
BbObiBatouran HapyujeHBB padoTbi npBdopa. 
ripB 30MeHe BblLUeALUBX B3 CTpOH ABTO/ieB C/ie- 
AyeT BCnO/lb3OB0Tb TO/lbKO TBnbl, KOTOpbie AOHbl 
b cneuBcpBKauBB 3/ieKTpBMecKBX AeTa/ieB. 
npBK/iaAbiBaeMasr cxeMa b 3CKB3bi n/iat : ’ neuaT- 
Horo MOHTaxra od/ieruaT noHBMOHBe npBHMBna 
B yCTpaHeHBfl B03HMKUJBX HeBCnpOBHOCTeB. 

B Ayxe xopourePi tpoabubb HauBOHOAbHoe npeA 
npBBTBe «Tec/ia» Bpno 3a b HT epecoBOHO b tom, 
MTo6bi ero B3MepBTeAbHbie npBdopbi c/iyara/in 

30K03MBK0M C MOKCBMOAbHOB TOMHOCTbtO. fl03TO 
My, ecAB npB peMOHTe y Bac HeT coaTBeTCTByio- 
mero KOHTpOAbHOTO odopyAOBOHBfl BAB AOCTa- 
TOMHoro onbiTa, to pexoMeHAyeTcn 6oAee cao>k 
H bie BBAbl peMOHTO OCymeCTBAATb HO 30BOAG B3- 
roTOBBTeAe. 

BoAee noApodHbie BHCpopMaqBB Bom npeAOCTa 
rbt: 

«KOBO» - BHeaiHeToproBoe oobeABHeHBe, 
flpara - MCCP 



correct, minimum distortion of the generator can 
be adjusted. 

The distortion can be reduced within smaller li- 
mits by alternately adjusting the potentiometers 
R30 and R32 or R33. 

The lowest distortion can be achieved by care- 
fully adjusting the potentiometer R27. Correct 
output voltage can be set by adjusting the poten- 
tiometer R22. 

10.3. More involved repairs 

The generator has been submitted by its makers 
to stringent tests of the quality of the compo- 
nents and of the precision of adjustment. Howe- 
ver, due to the ageing of components and/or the 
influence of adverse climatic or other conditions, 
after lengthy operation a defect may occur which 
can impair the correct functioning of the instru- 
ment. When a defective component has to be 
exchanged, only such a spare part should be em- 
ployed which is indicated in the List of Electrical 
Components. The enclosed wiring diagram and 
drawings of the printed circuit boards will serve 
as an aid in comprehending the operation of the 
generator and in tracing and repairing possible 
defects. 

In order to uphold their good tradition, TESLA 
Brno, Nat. Corp., are greatly interested in ensur- 
ing that their measuring instruments serve the 
users with maximum accuracy. Therefore, custo- 
mers who have not the necessary equipment for 
the purpose or sufficient experience ore request- 
ed to entrust a more involved adjustment or re- 
pair to the makers or their service centres. 
Detailed information is available from : 

KOVO, Foreign Trade Corporation, Praha. 

Czechoslovakia 
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11. POKYNY PRO DOPRAVU A SKLADOVANi 



11.1. Doprava 

Konstrukce obalu je resena s ohledem na sni- 
zeni nepriznivych vlivu behem dopravy. Pristroje 
vsak musi byt chraneny proti primemu vlivu poca- 
si a pusobeni teplot v rozsahu vyssim nez -25 °C 
az +55 °C. Kratkodobe zvyseni vl hkosti nemo na 
pristroj vliv. 



11.2. Skladovan. 

Pristroj Ize skladovat v nezabalenem stavu v pro- 
stredi s teplotou od +5°C do +40 °C pri maxi- 
malni relativni vlhkosti 80 %. 

Pri dlouhodobem skladovani Ize pristroj v tovdr- 
nim obalu skladovat v rozmezi — 25 °C az +55 °C 
pfi relativni vlhkosti do 95 %. 

V obou pripadech je nutne skladovane pristroje 
chranit proti povetrncstnirn vlivum ulozenim ve 
vhodnych prostorach prostych prachu a vyparu 
z chemikalii. 

Na pristroje nesmi byt ukladan zadny dalsi mate- 
rial. 

12. ODAJE O ZARUCE 

Na spravnou funkci svych vyrobku poskytuje k. p. 
TESLA Brno zdruku v delse stanovene pro tuzem- 
ske zakazniky hospodarskym zakonikem c. 109/ 
/1 964 Sb ve zneni c. 37/ ’971 Sb (§ § 198, 135) 

Podrobnejsi udaje o deice zqrucni doby jsou uve- 
deny v zarucnim liste. 



11. VKA3AHMB nO TPAHCnOPTMPOBKE 
M XPAHEHHK) 

11.1. TpancnopTHpoBKa 

KoHCTpyKnnn Tapbi co3flaHa c ue/ibio yMeHbuje- 
hmh He6/iaronpn»THoro b/imahmh ho npn6op bc 
BpeMfl TpaHCnopTMpOBKM. Oahoko, npudopbl 
AOrOKhbl dbITb 30ipMmeHbl CT npHMOrO 803 AGMCT- 
nnq noioAbi n AencTHHA TeMneparypbi 3a npeAe- 
/iaMH AMana30Ha -25°C-^ +55°C. KpaTKoepe 
MeHHoe noBbiuueHne b/iowhoctm He OKa3bioaeT 
b/imhhmh ho npn6op. 

11.2. XpaneHHe 

npn6op MOIKHO XpOHMTb B HeynOKOBOHHOM BMAe 

npn TeMneparype ot +5°C ao +40°C npn mok- 

CMMQ/IbHCM OTHOCHTe/lbHOH B/ia>KHOCTH 80 %. 
Tlpn A/inTe/ibHOM xpaHeHMM mowho npn6opbi xpa- 
HMTb b 3gboackom Tape npn TeMnepaType or 
- 25°C ao +55°C npn OTHOCMTe/ibHon b/iojk 
HOCTH AO 95 %. 

B o 6 cmx c/i/moax c/ieAyeT xpaHHMbie npnbopbi 
3ainnmaTb ot BC3AencTBMfl noroAbi nyieM mx 
ycTOHOBKH b noAxoAfliynx noMemeHktnx 6e3 nbi- 
/)H M XHMMMeCKMX MCnapeHMM. 

Ha npMdopbi He c/ieAyeT K/iacTb hhkokom Apyron 
MOTepna/1. 

12. YC/IOBMH TAPAHTHM 

Kohu npeAnp. TEC/1A BpHO rapaHTkipyeT npa- 
BH/ibHyKD pa6oTy cbomx M3Ae/iMM b TeueHMe ia- 
paHTHMHOrO cpoxa A/lfl 3aKa3'IHKOB CTpa'rl-M/ie 
hob C3B h mm paBHbix .yCTOHOB/ieHHoro 061101 - 
mm yc/ioBMBMM C3B 1968 r. (§ § 28 - 30). 

5o/iee noApodHbie Aannbie o npoAO/iWMTe/ibHOC 
TM lapaHTMMHOlO CpOKO yKa3QHbl B r apaHTMMHOM 
CBMAere/ibCTBe. 



11. INSTRUCTIONS FOR TRANSPORT AND 
STORAGE 

11.1. Transport 

The packing of the instrument is designed with 
regard to reducing adverse influences during 
transport. However, the instrument must be pro- 
tected from the direct influence of in dement wne 
other and temperatures exceeding the range of 
-25°C to +55°C. Transitory increase of the rela- 
•ive humidity has no detrimental effect on the in- 
strument. 

11.2. Storage 

When unpacked, the instrument can be stored in 
surroundings where the temperature is between 
+ 5°C and +40°C and where the relative humi- 
dity is maximum 80%. When packed in its ori- 
ginal . packing, the interface can be stored for 
any length of time at temperatures within the ran- 
ge of — 25 °C to +55 °C at a relative humidity of 
up to 95 %. 

In either case, the stored instrument must be pro- 
tected against the direct influence of the weather 
by keeping it in a dosed room which is free from 
dust and chemical fumes. 

No other material must be stacked on the stored 
instrument. 

12. GUARANTEE 

With customers outside Czechoslovakia, the gua- 
rantee conditions are agreed upon individually in 
every case. Details about the guarantee terms are 
given in the Guarantee Certificate. 
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13. ROZPIS ELEKTRICKYCH SOUCASTi 

13. CnELlMdIMKAUMfl 3/1EKTPMMECKMX 
flETA/lEM 

13. LIST OF ELECTRICAL COMPONENTS 



Resistors: 



No. 




Type 


Value 


Max. 
load W 


Tolerance 

°/o 


Stondard CSSR 


R1 + 


R3 


Film 


10 MQ 


i 


5 


1AK 655 31 


R4 




Film 


1.5 -2.7 MU 


0.5 


2 


TR 107 1M5 -=- 2M7/C 


R5 •+■ 


R7 


Film 


10 Mo 


1 


5 


1AK 655 31 


R8 




Film 


1.5 -2.7 MU 


0.5 


2 


TR 107 1M5 + 2M7/7 


R9 




Film 


3.3 MU 


0.5 


1 


TR 107 3M3/D 


RIO 




Film 


3.3 MU 


0.5 


1 


TR 107 3M3/D 


R11 




Film 


332 kU 


0.25 


0.25 


TR 162 332k ±0.25%- II 


R12 




Film 


332 kU 


0.25 


0.25 


TR 162 332k ±0.25%-ll 


R13 




Film 


33.2 kU 


0.125 


0.25. 


TR 161 33k2 ± 0.25%/ll 


R14 




Film 


33.2 kU 


0.125 


0.25 


TR 161 33k2 ± 0.25%/ll 


R15 




Film 


3.32 kU 


0.125 


0.25 


TR 161 3k32 ± 0.25%-ll 


R16 




Film 


3.32 kU 


0.125 


0.25 


TR 161 3k32 ± 0.25%-ll 


R21 




Film 


220 U 


0.25 


— 


TR 151 220 


R22 




Ceramic 


1.5 kU 


0.5 


— 


TP 016 1 k5 


R23 




Film 


680 U 


0.25 


— 


TR 151 680 


R24 




Film 


100 U 


0.25 


— 


TR 151 100 


R25 




Film 


2.2 kU 


0.25 


— 


TR 151 2k2 


R26 




Film 


820 U 


0.25 


10 


TR 151 820/A 


R27 




Ceramic 


15 kU 


1 


— 


TP 062 15k 


R28 




Film 


1 kU 


0.25 


— 


TR 151 Ik 


R29 




Film 


1 kU 


0.25 


— 


TR 151 Ik 


R30 




Ceramic 


1 kU 


1 


— 


TP 062 1 k 


R31 




Film 


150 U 


0.25 


— 


TR 151 150 


R32 




Ceramic 


220 kU 


0.5 


— 


TP 016 M22 


R33 




Film 


47 kU 


0.25 


— 


TR 151 47k 


R34 




Film 


470 U 


0.25 


— 


TR 151 470 


R35 




Film 


470 U 


1 


— 


TR 153 470 


R36 




Film 


68 U 


0.25 


— 


TR 151 68 


R37 




Film 


390 U 


0.25 


10 


TR 151 390/A 


R38 




Film 


68 U 


0.25 


10 


TR 151 68/A 


R39 




Potetiometer 


5 kU 


0.2 


— 


TP 190 32A 5k/N 



R40 


Film 


10 kU 


0.25 


10 


TR 151 lOk/A 


R41 


Ceramic 


33 kU 


0.5 


- 


TP 011 33k 


R42 


Film 


120 U 


0.25 


10 


TR 151 120/A 


R43 


Film 


330 U 


0.25 


10 


TR 151 330/A 


R44 


Film 


680 U 


0.25 


10 


TR 151 680/A 


R45 


Film 


10 kU 


0.25 


10 


TR 151 lOk/A 


R46 


Film 


39 kU 


0.25 


10 


TR 151 39k/A 


R47 


Film 


15 kU 


0.25 


5 


TR 151 15k/B 


R48 


Film 


100 U 


0.25 


10 


TR 151 100/A 


R49 


Film 


2 kU 


0.25 


5 


TR 151 2k/B 


R50 


Film 


2 kU 


0.25 


5 


TR 151 2k/B 


R51 


Film 


1.69 kU 


0.125 


1 


TR 161 1k69 ±1% 


R52 


Film 


510 U 


0.25 


5 


TR 151 510/B 


R53 


Film 


680 U 


0.25 


10 


TR 151 680/A 


R54 


Ceramic 


470 U 


0.5 


— 


TP 011 470 


R55 


Film 


2.71 kU 


0.125 


0.5 


TR 161 2k71 ± 0.5%- 1 


R56 


Filny 


510 kU 


0.125 


5 


TR 112a M51/B 


R57 


Film 


150 U 


0.25 


— 


TR 151 150 


R85 


Film 


8.2 U 


0.125 


5 


TR 212 8R2J 


R86 


Film 


8.2 U 


0.125 


5 


TR 212 8R2J 


R87 


Film 


33 U 


0.25 


5 


TR 151 33RJ 


R88 


Fjilm 


100U 


0.25 


5 


TR 151 100RJ 


R89 


Film 


56 U 


0.25 


5 


TR 151 56RJ 


R90 


Film 


100 U 


1 


5 


TR 153 100RJ 


R91 


Film 


5.6 kU 


0.25 


5 


TR 151 5K6J 


R92 


Film 


6.8 kU 


1 


5 


TR 153 6K8J 


R93 


Film 


2 kU 


0.25 


5 


TR 151 2K0J 


R94 


Trimmer 


2.2 kU 


1 


— 


TP 060 2K2N 


R106 


Film 


8.2 U 


0.125 


10 


TR 112a 8j2/A 


R107 


Film 


8.2 U 


0.125 


10 


TR 112a 8j2/A 



Capacitors: 


No. 


Type 


Value 


Max. DC 
voltage V 


Tolerance 
± % 


Standard CSSR 


Cl 


Mica 


10-15 pF 


300 


5 


WK 714 13 10-15/B 


C2 


Trimmer 


9 pF 


— 


— 


WK 701 85 


C3, C4 


Tuning 


2X 510 pF 


— 


— 


IAN 705 82 
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No 


Type 


Volue 


Mo*. DC 
voltage V 


Tolerance 

■x ‘’/t, 


Standard CSSR 


C5 


Trimmer 


9 pF 


_ 




WK 701 85 


C6 


Trimmer 


30 pF 


- 


- 


1 AK 701 38 


C7 


Polystyrene 


2 200 pF 


100 


- 


TC 281 2k2 


C8 


Electrolytic 


5/rF 


70 


— 


TE 158 5M 


C9 


Electrolytic 


20 ^F 


35 


- 


TE 986 20M 


CIO 


Electrolytic 


100 


35 


- 


TE 986 Gl 


Cl 1 


Polystyrene 


330 pF 


100 


- 


TC 281 330 


C12 


Electrolytic 


100 


35 


- 


TE 986 Gl 


C13 


Ceramic 


22 000 pF 


40 


f-50 

-20 


TK 744 22n/S 


C14 


Electrolytic 


500 uF 


35 


— 


TE 986 G5 


Cl 5 


Electrolytic 


100 uF 


35 


— 


TE 986 Gl 


C16 


Electrolytic 


100 /iF 


35 


— 


TE 986 Gl 


07 


Ceramic 


56 pF 


250 


10 


TK 795 56p/K 


08 


Electrolytic 


500 ^F 


35 


— 


TE 986 G5 


09 


Ceramic 


22 000 pF 


40 


+80 

-20 


TK 764 22n/Z 


C20 


Ceramic 


22 000 pF 


40 


+80 

-20 


TK 764 22n/Z 


C21 


Electrolytic 


100 uF 


15 


— 


TE 984 Gl - PVC 


C22 


Electrolytic 


100 uF 


15 


— 


TE 984 Gl 


C23 


Ceramic 


' 27 pF 


250 


20 


TK 775 27p/M 


C24 


Electrolytic 


200 ,uF 


15 


— 


TE 984 G2 


C25 


Electrolytic 


500 uF 


35 


— 


TE 986 G5 - PVC 


C26 


Electrolytic 


50 uF 


35 


— 


TE 986 50M 


C27 


Electrolytic 


50 ,uF 


35 


— 


TE 986 50M 


C28 


Electrolytic 


50,uF 


35 


— 


TE 986 SOM 


C29 


Tubular 


0.22 /uf 


100 


— 


TC 180 M22 


C30 


Ceramic 


12 pF 


250 


10 


TK 755 12p/K 


C31 


Ceramic 


12 pF 


250 


10 


TK 755 12p/K 


C32 


Ceramic 


12 pF 


250 


10 


TK 755 12p/K 


C33 


Ceramic 


1 + 4.7 pF 


400 


1 


TK 656 1 - 4j 7/D 


C34 


Ceramic 


12 pF 


400 


10 


TK 656 12/ A 


C35 


Mica 


24 —30 pF 


300 


5 


WK 714 13 24-30/B 


C60 


Electrolytic 


200 ,uF 


70 


... 


TE 988 200 yiA - PVC 


C61 


Electrolytic 


200 pF 


70 




TE 988 200 m A - PVC 



20 



Transformers and coils: 



Component 



Drawing No. 



No. of top No. of turns 



Transformer 

coil 



IAN 663 87 
1AK 625 19 



1 -2 


790 


0.15 


3-4 


790 


0.15 


4-5 


72 


0.20 


6 


- 


0.20 


7-8 


280 


0.25 


9-10 


280 


0.25 



Further electrical 


components: 




Component 


Type * Value 


Drawing No. 


Transistor El 


KF521 


IAN 114 41 


Transistor E2 


KF125 




Transistor E3, E4 


KSY34 




Transistor E5 


KC147 




Transistor E6 


KSY71 




Diode E7, E8 


KA206 




Transistor E20 


I4F520 




Transistor E21, E22 


KC507 


IAN 109 64 


Transistor E23 


KF508 


IAN 109 19 


Diode E24, E25 


1 N 4005 




Diode E26 


KZZ71 




Incandescent lamp 21, 22 


50 mA; 60 V 




Glow-lamp 


0.25 mA; 100 V 




Meter M 


MP80; 100 pA 


1 AP 777 46 



Zeslabovac 
AneHtoaTop 
Attenuator 1AK 053 96 

Resistors : 



No. 


Typo 


Value 


Max. 
load W 


Tolerance 
± % 


Stondord CSS* 


Rl, R2 


Film 


1.2 kil 


0.2 


0.125 


TR 161 


1k2 ±0.2% 


R3 


Rilm 


1.87 kil 


0.2 


0.125 


TR 161 


1k87 ±0.2% 


R4 


Film 


1.38 kil 


0.2 


0.125 


TR 161 


1k38 ±O.2?/ 0 


R5, R6 


Film 


3.4 kil 


0.2 


0.125 


TR 161 


3k4 ±0.2% 


R7 


Film 


1.15 kil 


0.2 


0.125 


TR 161 


1 kl 5 — 1-0.2% 


R8, R9 


Film 


3.4 kil 


0.2 


0.125 


TR 161 


3k4 ±0.2% 


RIO 


Film 


1.15 kli 


0.2 


0.125 


TR 161 


1 kl 5 ±0.2% 


R11. R12 


Film 


3.4 kil 


0.2 


0.125 


TR 161 


3k4 ±0.2% 


R13 


Film 


1.15 kil 


0.2 


0.125 


TR 161 


1 kl 5 ±0.2% 


R14, R15 


Film 


3.4 kil 


0.2 


. 0.125 


TR 161 


3k4 ±0.2% 


R 1 6 


Film 


1.15 kil 


0.2 


0.125 


TR 161 


1 kl 5 -1-0.2% 


R17, R18 


Film 


3.4 kil 


0.2 


0.125 


TR 161 


3k4 -1-0.2% 


R19 


Film 


1.15 kil 


0.2 


0.125 


TR 161 


1k15 ±0.2% 


R20, R21 


Film 


3.4 kil 


0.2 


0.125 


TR 161 


3k4 ±0.2% 


R22 


Film 


1.15 kil 


0.2 


0.125 


TR 161 


1 kl 5 +0.2% 


R23, R24 


Film 


3.4 kil 


0.2 


0.125 


TR 161 


3k4 +0.2% 


R25 


Film 


787 


0.2 


0.125 


TR 161 


787 ±0.2% 



Soucasti, ktere jsou oznaceny vykresovym cislem IAN . . . jsou vybirany tak, aby od- 
povidoly specialnim predpisum. 

AeTajiH, odosHaMeHHbie IAN . . . Bbi6npaiOTcn cor/iacno cneijManbHMM npeflnMca- 

HM»M. 

Components designated with drawing number IAN , . . are selected according to 
special regulations. 




SEZNAM PftfLOH 



flEPEMEHb nPM/10)KEHMM 



LIST OF ENCLOSURES 



BM 534/1 - 1AF010 00 - Montazm' jednotka 

s plosnymi spoji 

1AK 059 67 - Stabilizator (deska 
s plosnymi spoji) 



BM 534/2 - 1AF010 01 

BM 534/3 - 1AK 053 96 
BM 534/4 - 1X1 834 31 



Montazm jednotka 
s plosnymi spoji 



Schema zeslabovace 



Schema 
RC generatoru 
BM 534 



BM 534/1 


- 1AF010 00 


- MOHtaWHblM 6 /iok 

c neuaTHbiMM 

CxeMOMM 


BM 534/1 - 


1AF 01000 




1AK059 67 


- CTa6n/lM30T0p 
(n/iacTMHa 
c neuarHbiMH 

CXeMOMM ) 




1AK059 67 


BM 534/2 


- 1AF010 01 


- MoHTawHbm 6/iok 
c neuaTHbiMH 
CxeMOMM 


BM 534/2 - 


1AF 01001 


BM 534/3 


- 1AK053 96 


- CxeMQ BK/IIOMeHMfl 
QTTemoaTopo 


BM 534/3 - 


1AK053 96 


BM 534/4 


- 1X1 834 31 


- 3/ieKTpMMecxafl 
cxdMa reHepaTopa 
RC BM 534 


BM 534/4 - 


1X1 834 31 



Mounting unit with 
printed circuits 

Stabilizer (printed 
circuit board) 



Mounting unit with 
printed circuits 



Diagram of attenuator 



Diagram of BM 534 
RC generator 
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14. PftlLOHY 



14. nPM/IOMtEHMfl 




Montdzni jednotka 
MOHTOKHblH 6 /iok 

Mounting unit 



1AF 01000 



14. ENCLOSURES 




Stabiliz6tbr 

CtoOmammtop 

Stabilizer 



1AK09967 



BM 534/1 















E2 

C ( B 



1X1 834 31 



E5 

C B E 



IAN 114 41 E6,E2M28 

E30,E31 



E3,E4 



E32,E33 



E24E25 E3JEB 



E27,E29 
IAN 11277 






C^Su 

fro OYL 

gH 



£ -=n b 

1 




■> C 







RC generator 


E201E21 
E 20123 


TeHepoTop RC BM 534 
RC generator 


X A 




X K 





BM 534/4 






